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(54) SENSOR MODULE OF STEREOSCOPIC STRUCTURE WITH REDUCED 
PROJECTION AREA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a subminiaturized sensor with reduced 
noise satisfying the application and performance along the needs of the 
electronic device miniaturization. 

SOLUTION: A circuit board is divided into a plurality of boards (circuit board 1 
and circuit board 2) to have a size properly accommodated on a rear side of a 
sensor element 13, and bare chips (not resin-packaged) are employed to the 
utmost for circuit components 4-12 to be mounted on the circuit boards and they 
are laid out so that they are not in contact with each other. The circuit board 1 on 
which the sensor element 13 is mounted and other circuit board 2 are vertically 
stacked to obtain a multi-layer, gaps 18, 19 are resin- packaged to make the 
sensor module stereoscopic, thereby reducing the projection area and realizing 
subminiaturization. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sensor component for changing which physics and amounts of 
chemistry, such as light or an image, temperature, humidity, a current, an 
electrical potential difference, MAG, electrical conductivity, a pressure, a sound, 
or hydrogen ion concentration, into an electrical signal, Two or more 
electronic-circuitry substrates for processing the electrical signal from said 
sensor component, The input/output port (node) of the power source over said 
sensor component and an electronic-circuitry substrate and/or a signal is 
included. Divide said electronic-circuitry substrate into the magnitude suitable for 
arranging at the tooth back of said sensor component, and it is considered as 
two or more sheet configuration. The sensor module which carried out 
invagination of the electronic-circuitry substrates with which said sensor 
component has been arranged, and all other electronic-circuitry substrates in the 
vertical direction, made small projected area characterized by microminiaturizing 
by arranging in multilayer and packing, and was solidified. 
[Claim 2] Two or more electronic-circuitry substrates for processing the electrical 
signal from the sensor component and said sensor component for changing light 
or an image into an electrical signal, The input/output port (node) of the power 



source over said sensor component and an electronic-circuitry substrate and/or 
a signal is included. Said sensor component An optical lens, Only the focal 
distance consists of combination with the image sensors which isolation 
arrangement is carried out and generate an electric signal in response to light to 
said optical lens, Divide said electronic-circuitry substrate into the magnitude 
suitable for arranging at the tooth back of said sensor component, and it is 
considered as two or more sheet configuration. The sensor module which 
carried out invagination of the electronic-circuitry substrates with which said 
sensor component has been arranged, and all other electronic-circuitry 
substrates in the vertical direction, made small projected area characterized by 
microminiaturizing by arranging in multilayer and packing, and was solidified. 
[Claim 3] The sensor module which made small projected area according to 
claim 1 or 2 characterized by carrying out the resin package of the whole in one 
after mounting passive circuit elements, such as IC chip which should be 
arranged on said electronic-circuitry substrate, on the circuit board in the state of 
the nakedness before processing of a resin package etc. and performing 
required electrical installation, and solidified it. 

[Claim 4] By physical relationship to which components bulky [ of the passive 
circuit elements which should be mounted on said each electronic-circuitry 
substrate ] in comparison in arranging at least two of said two or more 



electronic-circuitry substrates in piles up and down do not collide with ** And the 
sensor module which made small projected area according to claim 1 to 3 
characterized by miniaturizing by arranging intensively inside said pile as mutual 
spacing of said electronic-circuitry substrate arranged in piles up and down was 
narrowed, and solidified it. 

[Claim 5] In arranging at least two of said two or more electronic-circuitry 
substrates in piles up and down, arrange a passive component with the priority 
to the inside of said piled-up electronic-circuitry substrate, and it arranges active 
parts, such as IC chip, with the priority to the outside of said electronic-circuitry 
substrate. The sensor module which made small projected area according to 
claim 3 characterized by miniaturizing by putting into practice arrangement with 
which components bulky in comparison do not collide with ** as mutual spacing 
of said electronic-circuitry substrate arranged in piles up and down was 
narrowed, and solidified it. 

[Claim 6] By arranging into the circumference part which does not bar the optical 
path in the space where said optical lens and image sensors produced at least 
one of components bulky [ aforementioned ] in comparison by carrying out 
isolation arrangement only of the focal distance The sensor module which made 
small projected area given in claim 4 or any of 5 they are, and solidified it. 
[ which is characterized by miniaturizing as mutual spacing of two or more of 



said electronic-circuitry substrates arranged in piles up and down was 
narrowed ] 

[Claim 7] The sensor module which made small projected area given in any of 
claims 1-6 characterized by using wire bonding, ribbon bonding, or a flexible 
substrate for the electrical installation between said two or more 
electronic-circuitry substrates arranged in piles up and down they are, and 
solidified it. 

[Claim 8] The sensor module which made small projected area given in any of 
claims 1-7 characterized by really forming said sensor component and an 
electronic-circuitry substrate by resin mold at least they are, and solidified it. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cube-ized sensor module by 
dividing the electrical circuit substrate for carrying out digital signal processing of 
the electrical signal from said sensor into the magnitude suitable for arranging at 
the tooth back of said sensor component, considering as two or more sheet 



configuration, carrying out invagination in the vertical direction, and arranging in 
multilayer, since it miniaturizes especially about the sensor module which 
processes and outputs the electrical signal from various sensors. 
[0002] 

[Description of the Prior Art] In the conventional sensor application circuit, there 
are the example (refer to drawing 5 a) and ** which were wiring the signal from ** 
sensor using the cable etc. to the electronic-circuitry section containing DSP 
(digital signal processor) etc. or the example which was carrying out the parallel 
arrangement of the DSP electronic-circuitry section to the latest of a sensor 
superficially, and (refer to the drawing 5 b). 

[0003] Drawing is used for below and it explains more concretely. As a sensor, it 
is the top view of the example which used the image sensors (solid state image 
sensor) 51, such as CCD in comparison with a large circumference circuit scale, 
and CMOS, and image sensors 51 and the electronic-circuitry substrate 52 are 
another object, and, as for drawing 5 a, both are connected by the cable 57. 
[0004] Drawing 5 b is drawing having shown the longitudinal section of other 
mounting gestalten. For a printed circuit board and 53, as for active parts, such 
as a semi-conductor, and 55, in drawing 5 b, optical system (for example, a lens 
is included) and 54 are [ 51 / image sensors and 52 / passive components, such 
as resistance and a capacitor, and 56 ] the contact pins as modular input/output 



port. Although image sensors 51 are mounted on the electronic-circuitry radical 
52, optical system 53 is arranged above image sensors 51. In this arrangement, 
since the lens which must isolate both spacing by the focal distance is included, 
the height of the electronic-circuitry substrate 52 becomes high. Moreover, since 
components were put in order superficially, the projected area also became big. 
[0005] 

[Problem(s) to be Solved by the Invention] The miniaturization of all electronic 
equipment is progressing in recent years, and the needs for a 
microminiaturization have been increasing. Therefore, the sensor carried to 
those devices has few each application and engine-performance tops and 
noises, and what was microminiaturized is demanded. Let it be a technical 
problem for this invention to meet such a request. 

[0006] Although it can microminiaturize by the approach (refer to drawing 5 a) of 
said conventional technical ** if it restricts to a sensor part, there is a weak spot, 
i.e., a fault, where the wiring 57 to which from the sensor 51 to the 
electronic-circuitry section 52 is connected is required, and the wiring path tends 
to be influenced of a noise. Moreover, by the approach (refer to drawing 5 b) of 
said conventional technical **, since the part of a sensor 51 and the part of the 
electronic-circuitry substrate 52 are near, although the problem by which a wiring 
path is influenced of a noise is avoidable, there is a problem that the size 



containing the height of the electronic-circuitry substrate 52 containing the part 

of a sensor 51 and its overall height will become big. 

[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, 
in this invention, it decided to consider as the unification structure equipped with 
the following descriptions in the sensor section and the circuit section. 
** Use a flip chip or a chip-size package, using the bare chip in a naked condition 
before being packed as much as possible by resin etc. as a component which 
should be mounted on an electronic-circuitry substrate. 

** About the sensor itself, if possible, a bare chip will be used. When a sensor 
part cannot be decomposed, it is used as it is. 

[0008] ** Divide an electronic-circuitry substrate and make it two or more sheet 
configuration. That is, if depth is enlarged relatively, is solidified (build up) and 
lengthened while making projected area small relatively by dividing said 
electronic-circuitry substrate into the magnitude suitable for arranging at the 
tooth back of said sensor component, considering as two or more sheet 
configuration, carrying out invagination of said sensor components and two or 
more electronic-circuitry substrates of all in the vertical direction, and arranging it 
in multilayer, a microminiaturization is realized for the whole volume. The shape 
of the shape of a cylindrical shape and a truncated cone etc. to which not only 



the rectangular parallelepiped configuration of a die form but the adjacent field 
originates in the truncated pyramid configuration where a right angle is not 
crossed, and a circular lens configuration, as a concrete example of the solidified 
configuration are mentioned. 

[0009] ** Minimize the distance between two or more substrates by rationalizing 
distribution-arrangement of the mounting components to each front face and 
rear face of the circuit board in space-saving, outside it makes the circuit board 
into the multilayer structure piled up two or more sheets up and down, and 
performing the components arrangement (it being opposite combination 
arrangement of components [ of concave level ], and components of convex 
level to average level) design in consideration of the height of the mounting 
components on the circuit board which faced still more nearly mutually. 
** Wire bonding or ribbon bonding performs electrical installation between two or 
more substrates. 

[0010] Although a connector, a flat cable, FPC, anisotropy electrical conductive 
gum, a metal pin, etc. were used for the conventional connection between 
substrates, it was unsuitable when you needed detailed connection like this 
invention. Then, connection by wire bonding or ribbon bonding is used. However, 
there is a problem that a mechanical strength is weak, in wire bonding or ribbon 
bonding. 



[0011] After performing bonding on the circuit board beforehand put in order 
superficially as one approaches, such as wire bonding and ribbon bonding, it 
bends to the typeface of KO and there is the approach of fixing by resin so that 
bonding may not be cut so that a substrate may be fixed and the substrate which 
adjoins using a bending fixture may be made to counter. After carrying out 
metallizing processing (for example, plating) of the electrode (bonding pad) to 
the side face of a substrate and pasting up two or more substrates by resin as 
other approaches, there is an approach a bonding area also closes the 
electrodes of a side face by resin an epilogue and after that by bonding. 
Although the problem was here solved by carrying out resin mold like the 
below-mentioned **, it is good also by TAB connection using FPC which was 
excellent in flexibility, such as FREX TAB. 

[0012] ** the metal eutectic according [ using FPC so that connection in a 
detailed pitch may be possible for the cable for I/O ] to a pewter, ACF, or 
thermocompression bonding - depending (the inner lead of TAB being the same 
as that of continuation) - carry out. 

** Make it integral construction including the circumference structures (for 
example, optical system etc.) of a sensor. 

** A module (the inside of a case or within the limit) slushes resin, and solidifies, 
thereby, considering as integral construction and the thing which make a 



resistance to environment sufficient thing and for which it is alike especially, wire 
bonding or ribbon bonding in ** is fixed, and it has sufficient mechanical strength 
are made possible. These configurations enable it to contribute to the low noise 
of a sensor module, and a microminiaturization. 
[0013] 

[Embodiment of the Invention] As a sensor which can apply this invention, the 
sensor for changing which physics and amounts of chemistry, such as light or an 
image, temperature, humidity, a current, an electrical potential difference, MAG, 
electrical conductivity, a pressure, a sound, or hydrogen ion concentration, into 
an electrical signal etc. is mentioned. As first operation gestalt in it, the example 
of the sensor module for video cameras whose sensor components are image 
sensors, such as CCD or CMOS, was shown in drawing 1 . Hereafter, this 
operation gestalt will be explained, referring to drawing 1 . 
[0014] In drawing 1 , in the case of CMOS image sensors which are the circuit 
board for a circumference circuit for the circuit board 1 and the circuit board 2 to 
drive a sensor when the sensor component 13 is CCD, and signal processing, 
and include the circumference circuit for a drive of a sensor, it is the circuit board 
for DSP for signal processing, and its circumference circuit, and the thing in 
which detailed patterning is possible is used by multilayers, such as a build up 
substrate. The build up substrate by the process using multi-POJITTO of a 



SHIPUREI Far East company as an example of the ingredient etc. is mentioned. 
On printed circuit boards 1 and 2, the resistance 10, 11, and 12 which is passive 
circuit elements, respectively, capacitors 7, 8, and 9, the inductor 6, and the 
surface mount type semi-conductor 5 (for example, a timing circuit device, an AD 
converter, and memory) are mounted. A pewter or conductive adhesives is used 
for these connection. In this example, although divided into two sheets, the 
circuit board may be further divided into many parts, and may be multilayered in 
piles up and down. 

[0015] In the case of flip chip bonding or CSP, a semi-conductor (signal 
processing IC) 4 is connected by the pewter ball etc. Moreover, also in a 
semi-conductor 4, connection by wire bonding is sufficient. It is chosen as a 
sensor of this example, and the slack image sensors 13 are raise in basic wages 
(nakedness) chip mounting, and are connected by the wire 14. In the example 
here, since it is image sensors, it is the above mounting approaches, but 
according to the class of sensor, the mounting approach is changed so that the 
purpose may be suited. 

[0016] Although it is mounted in the top face of a substrate 1 and the 
circumference circuit of a sensor is mounted in the inferior surface of tongue of a 
substrate 1, and the substrate 2, image sensors 13 do not interfere here, even if 
passive circuit elements are laid also in the top face of a substrate 1 . Such an 



example is mentioned later. 

[0017] The circuit board 1 and the circuit board 2 mount all components in the 
state of the one-sheet configuration before separation, make electric connection 
for between the circuit board 1 and the circuit boards 2 by wirebonding or the 
ribbon bonding 15, and, finally cut, separate and form parts other than bonding 
connection into 2 sheet. Moreover, from the circuit board 1 , the circuit board 2, or 
two or more substrates, the flexible substrate (FPC) 3 of I/O is connected with 
connection methods of low resistance, such as a pewter or ACF, and metal 
bump connection. 

[0018] Although the optical lens 17 is arranged above the image sensors 13 
mounted in the top face of the circuit board 1 , the distance of a focal distance f is 
separated from the principal point of the optical lens 17, and it must be arranged. 
Unification structuring of the optical lens 17 is carried out in a case (frame) 16 
with the circuit board 1 and the circuit board 2 which mounted image sensors 13. 
The clearances 18 and 19, such as the circuit board 1, the circuit board 2, a case 
16, and between components, are filled up with the resin for electronic 
equipment, such as an epoxy system or a silicone system. 
[0019] Only a focal distance f is detached, and in the example which applied 
image sensors 13 as a sensor, as the front paragraph explained, since it is 
necessary to carry out isolation arrangement of the optical lens face to face, 



spatial futility arises. The useless space by this isolation arrangement is used 
effectively, and the second example which promotes a microminiaturization 
further is shown in drawing 2 . Although inevitable comparatively oversized 
space will be generated by carrying out isolation arrangement of the optical lens 
17 and the image sensors 13 only for a focal distance f, the oversized space is 
not necessarily completely used from a corner to finishing [ a corner ]. It noted 
that the circumference part which does not bar the optical path in space was 
available. 

[0020] And it arranges on the top face of the circuit board 1 so that it may 
originally be bulky like a comparison of the passive circuit elements which should 
be arranged between the circuit board 1 and the circuit board 2 and the passive 
circuit elements which have barred making the circuit board 1 and the circuit 
board 2 approach mutually may be positioned at the periphery of an optical path. 
Drawing 2 is illustrating this condition and it is shown compared with spacing of 
the circuit board 1 shown in drawing 1 , and the circuit board 2 that spacing of 
the circuit board 1 in drawing 2 and the circuit board 2 is narrow, i.e., a 
microminiaturization progresses much more. 

[0021] Although drawing 1 and drawing 2 gave and explained the example of the 
image sensors 13 accompanied by the optical lens 17 as a sensor, a pressure 
sensor is applicable similarly, for example. This embodiment is shown in drawing 



3 . For example, semiconductor-pressure-sensor 13a is used for the sensor in 
this case, and the microcontroller for temperature compensation, linearity 
amendment, etc. and the thing which includes a drive circuit etc. depending on 
the case are used for it as an electronic-circuitry substrate. 
[0022] 

[Effect of the Invention] In the sensor module 52 of the conventional example 
shown in drawing 5 , in the size whose projected area is abbreviation 
20mmx30mm, although the volume was the size which is abbreviation 
20mmx30mmx15mm even if it is the example shown in drawing 1 of this 
invention, while there are about 60 components mark ~ projected area -- about 
-- one sixth of about 10 ~ mmxIOmm size - the volume - about - one ninth of 
about 10 - it was able to be made mmx10mmx10mm size. 
[0023] Thereby as a camera module, it is applicable to many products, such as a 
portable video camera, a notebook sized personal computer, a cellular phone, a 
personal digital assistant, a game machine, and security, including an electronic 
"still" camera. 

[0024] Moreover, since this approach can apply various kinds of physics and 
amounts of chemistry to the sensor changed into an electrical signal as shown 
not only in image sensors but in drawing 3 , it can be contributed to a 
miniaturization and the improvement in the engine performance in many 



industries and consumer products. Since elongation does not have the 
constraint which should be located only in a focal distance peculiar to a lens in 
not being optical image sensors, much more miniaturization is realizable. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the sensor module of the video 
camera using the combination of an optical lens and image sensors as a sensor 
component which is the first embodiment of this invention. 
[Drawing 2] It is drawing of longitudinal section in the space which produced 
components bulky [ of the passive circuit elements which should be mounted on 
an electronic-circuitry substrate ] in comparison as the second embodiment of 
this invention by carrying out isolation arrangement of an optical lens and the 
image sensors showing the example arranged to the periphery which does not 
cause trouble to transfer of a light figure. 

[Drawing 3] It is drawing of longitudinal section showing the example at the time 
of using a sensor as a pressure sensor as the third embodiment of this invention. 
[Drawing 4] It is drawing in which mounting all components in the state of the 



one-sheet configuration before separation, and showing the electric condition of 
connecting, and finally separating and forming parts other than bonding 
connection into 2 sheet for between the circuit board 1 and the circuit boards 2. 
[Drawing 5] It is drawing showing equipment conventionally, and (a) shows what 
sends the electrical signal from a sensor component with wiring of a cable etc. to 
an electronic circuitry, a sensor is laid on the circuit board and (b) shows 
equipment conventionally [ with a comparatively large circumference circuit 
scale ]. 

[Description of Notations] 

1 Two Electronic-circuitry substrate 

3 Flexible Substrate 

4 Semi-conductor 
6 Inductor 

7, 8, 9 Capacitor 

13 Sensor Component 

15 Wire Bonding 

16 Case 

1 7 Lens 

18 19 Clearance 



